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METHOD AND APPARATUS FOR CREATING RECOMMENDATIONS
FROM USERS PROFILE BUILT INTERACTIVELY ‘

Background of the Invention

This invention relates to entertainment media management systems,
and, more particularly, to an apparatus and method that recommends a

program to a user based on program metadata and on user profiles.

In order to better understand this disclosure, the following definitions

~ are offered. A program is a media (most likely an electronic media such as

music, television programs, digital video or a tangible item such as a book,
compact disc or a live event such as a play, opera, etc.) with validity periods.
Validity periods define time periods when the program can be delivered to

users. Program metadata are data that describes a program.

Recently, breakthroughs in digital technologies allow users to receive
hundreds of video channels. In fact, it is widely believed that the barrier of
1000 channels will soon be broken. In this new environment, ihe amount of
content available is overwhelming. Electronic guides are limﬁed by the
amount of information that can be displayed oh a single screen at a giVen
time. Additional tools are therefore required in order to help the user finda
program that he is interested in. One way to d'o this is to propose recommen-
dations on programs addressing an individual user's preferences (for example
user tastes, behavior, demographic information). The prior art includes
various systems directed toward enhancing television-viewing efficiency by
providing individual suggestions. For example, an early sy'stem described in

US Pat. No. 4,170,782, the content of which is incorporated hereih by
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reference, allows the viewer to preselect a television-viewing schedule of

desired television channels to be viewed during selected time periods. This

system also monitors the television viewer and relays this information to a

" central data processing center over a communications link. Other similar

systems, such as those described in US Pats no. 4,264,924 and 4,706,121, the
contents of which are incorporated by reference, facilitate access to
programming but provide no assistance to the user in determining what

programming to select for subsequent viewing. US Pat. No. 4,745,549 and

15,075,771, the contents of which are incorporated herein by reference, try to -

provide selective access to programming from user preferences built on a

user questionnaire. However, this kind of interaction based on a general
questionnaire does not provide any insights as to the desirability of a

particular program.

The system. described in US Pat. No‘. 5,223,924, the content of which
is. incorporated by reference, begins to address the above problem by
providing a user ‘interface for automatically correlating the user preferences
with TV program information and creating and disp]aying a personalized

user program database based on the results of the correlation using a “free-

text search” engine. In this system, the user profile is limited to automatically

update the database of “preferred” programs using direct user feedback.

US Pat. No. 5,410,344, the content of which is herein incorporated by

reference, providesa system for selecting programs for presentation to a

viewer. The programs selected from a viewer preference file built with
explicit ratings on program metadata and from a neural network engine. A

neural network is an black box of processing elements with a limited number
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of inputs and outputs. These processing elements are able to “learn” by
receiving weighted inputs that, with time and repetition; can be made té
produce appropfiate 6utputs. The viewer pre_ferenc':e. file is accessible only
locally on the viewer terminal and contains no implicit ratings so that the

value and efficiency of recommendations are limited.

US Pat. No. 5,534,911, the content of which is incorpo‘rated by
reference, describes a virtual personal channel but user profile is stored
locally and is non persistent between sessions. In U;S.» Pat. No. 5,801,747,
the content of which is incorporated by reference, a user~prdﬁling server is

described. However, user pfoﬁles_ are built only based on viewing activities

‘of the user. Further, the system can only display preferred channels or

categories.

Some prior art systems address the problem of suggesting progrhrhs '
from a large program database such as a movie détabase (for video on _
demand) as described .in U.S. Pat. No. 5,483,278, the content of which is
incorporated by reference. In this system, the user makes explicit ratings on
program metadata. The system presents programs in an individual order and

the user can rate them explicitly (e.g., by selecting “liked” or “disliked”) and

the order of program presentation to the user is modified. The user profile is

stored locally with respect to the terminal and is non persistent so that the

interest of such a system is limited.

Referring to US Pat. No. 5,758,257 and US Pat. No 6,020,883(the
content of which is incorporated by reference), two profiles are built from
explicit ratings, one on content data and one on viewer's preferences. An

“agreement matrix” is then calculated by comparing the two profiles and a -
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“virtual channel” is generated, providing personal recommendations on
programs to each viewer. A feedback path with monitoring information is

also provided so that user profiles and content profiles can be improved. This

~“system works also with movies, music or book databases (kiosk). This

system includes an ‘‘agreement matrix” and is well adapted to work inside a
powerful terminal but not on a profiling server with millions of users and a

limited resource terminal.

In US Pat. No. 5,798,785, the content of which is incorporaied herein.

* by reference, a terminal offers the ability to assist a viewer in choosing

programs for viewing. Program recommendations are built from information
on frequently viewed programs? persistent profile information and user mood
information. This information is interpreted into preferred program indicators
and matched with the program metadata to suggest a list of programs. The
first limitation df this system is that it is not able to make suggestions by
correlated profiles of different users. The second limitation is that the data
gathering and analysis techniques used are adecju.ate for a powerful terminal

but not for a central profiling server with millions of users.

The,refore‘, what is nee_dgd is a system and method which overcomes

- the drawbacks of the prior art, generating user program recommendations

_from the knowledge of the user profile itself, and also from the profiles of its

neighbors that have the same tastes.
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‘Summary of the Invention

A computer-readable medium is encoded with a method of Ap’roﬁling
that collects explicit and implicit data on users related to programs that can

be accessed by users and to provide program recommendations to each user.

The system and method is designed for the server-side and limited
resource terminals to set up user profiles from explicit and implicit data -
simultaneously on a full program schedule database as well as a specific

program (e.g., movie) database.

Schedules on program availability and program metadata are

-broadcast to or received on request by the user terminal through a

communication medium from a central system that contains a network of
physical servers (network, application, database server for example). When,
from a terminal, a user interactively rates a program or a field of the pfogram
metadata, this explicit rating is sent to the profiling server through the return -
path and is stored in the user's profile database. The profiling sefver collects
information on user tastes with respect to program metadata. The profiling
server also receives implicit information from user behavior such as user

program remind actions, user purchase actions, or user monitoring

~ information. All these implicit ratings complete the profile of each user.

Then the recommendation engine of the profiling server evaluates the profile
of users with the schedule of programs that are now avaiiable and that will be
available in the neaf future. Based on the evaluation procéss, the recom-
mendation engine builds recommendations of programs for users. The
recommendation engine works with several different filtering engine's such

as a content filtering engine and a collaborative filtering engine and treats .-
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one user at a time in each filtering engine. Recommendations are weighted
and gathered at the output of these filtering engines and a unique

recommendation per program is generated by the recommendation engine for

‘each user. Then the list of program recommendations is stored in the profile

of the user. These recommendations are sent to each user terminal on
terminal request or by a push from the profiling server. The user can access
the resulting recbmmendatidns through a user interface that displays

recommendations of the best programs for him with different scenarios such

as portal, menus, tickers, virtual channels, and lists.

An object of the invention is to provide a system and method for
server-side and li.mited resource terminals to set up user profiles from
e;cplicit and implicit data simultaneously on a full program schedule database
as well as a speéiﬁé program database. Another object of the invention is to
generate user pro-gfam recommendations from the knowledge of the user

profile itself, and also from the profiles of its neighbors that have the san'le:

tastes.

Brief Description of the Drawings

The features and advantages of the present invention will become more
apparent and understood from the following detailed description which should be -

read in conjunction with the accompanying drawings, in which:

FIG. 1 is a block diagram of a profiling and recommendation system;

FIG. 2 is a schematic diagram of a terminal screen of the invention;
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FIG. 3 is a flow chart of the method of collectmg the explicit ratings
of the user on program metadata;

FIG. 4-is a flow chart of the method of collecting implicit data on the
programs the user has watched by storing the switches between channels;

FIG. § is a flow chart of the method of collecting implicit data on the
programs the user has watched by evaluating the user's viewing time;

FIG. 6 is a block diagram of a system of the invention including a
two-way profile server that receives, stores program metadata and user
explicit/implicit data and then builds and returns program recommendations;

- FIG. 7 is a block diagram of a recommendation engine that provides
program recommendalions from a set of filtering engines;

FIG. 8 is a flow dxagram of a method for selecting programs from the
user profile and from program metadata in the content filtering engine;

FIG. 9 is a block diagram of a user terminal includihg network
connections and user interactions;

FIG. 10 is a representative program description guide w1th exphc1t ratings

- displayed on top of a TV program.

Detailed Description of the Preferred Embodiment

The following embodiments of the presént invention will now be

described in detail relative to Figures 1 to 10.

Referring now to Fig. 1, the present invention 100 is shown as part of an
expanded program,deiivery system 100 that delivers prdgrams 102 and program
metadata 104 from a central server 106 to a user terminal 108 through 'é network
110. In'the case of a cable television system, the central server 106 can be located

at the operator head-end and the user terminal 108 can be an operator set-top box ..
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(STB) or the television itself. In the case of an Internet solution, the central server
106 can be integrated into the web and application servers and the terminal 108 can

be a personal computer (PC) 114. The terminal 108 is a device that displays

- programs 102 and program metadata 104 to a user and that can interact with the

user. In the television field, the terminal 108 is usuélly a set-top box (STB) or the
television set. The terminal 108 can also be a wireless device (PDAs, mobile

phones, etc.).

Major System Components

Referring again to Fig. 1, the system 100 operates within the context

- of a content or service provider system for communicating programs 102 and

programs metadata 104 to 'users‘l 16. This system 100 is composed of two
ﬁarts 118 and 120. The first part 118 is the central server 106 that manages
and delivers content to the users 116. The second part 120 is the user
terminal 108 that receives the content and allows the user 116 to i.nte(act with‘

the central server 106. A content management system 122 manages programs

102 and programs metadata 104 and is synchronized with the content

delivery-systerﬁ 124 that sends programs 102 to the network 110, destined to
the users 116. The content management system 122 also sends prdgram
rhetadatzi 104 to the profiling server 126. The profiling server 126 collects
information on programs metadata 104 and on user profiles and stéres these
data in the program metadaia database 128 and in the users profile database
130. The profiling server 126 is the main-component of the invention: from

the collected data, the server 126 builds and delivers program recom- -

~ mendations to each user 116. The recommendations are received by the

terminal 108. A user 116 can use different terminals 108 to access its profile

on the profiling server 126. The profiling server 126 imposes no constraints
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on the infrastructure of the network 110 if we assume a reasonable

bandwidth adequate for the number of users 116.

It should be noted that program metadata 104 may also be obtained
from other sources, such as a ftp xml file or in the media itself, digitally
embedded in the content and need not come from the content management '

system 122.

Program Metadata and User Profiles

A program .102 is described by its metadata 104. Metadata 104 of

programs contain a large set of possible fields but only a few subsets of this

fields are useful for the profiling server 126 and its recommendatibn» engine

132. A more detailed description of a preferred embodiment is prévided as

follows. _

(a) Program ID 218: The Program ID 218 uniquely identifies a
particular program 102. The ID 218 can be an integer (32 bits) Qf along

 integer (64 bits) or a string of bytes not exceeding 2000 bytes.

(b) Title 208: The title 208 uniquely identifies the main title of the

program 102 and is defined as a string.

(c) Category 210: The category 210 identifies thc'mcdia content and
media type category of a program 102. The media typé category defines the
type of program 102 such as a movie, song, a documentary, a live event, a
software, etc. The media type category is defined in one level, which means
it is one element of a list of category values. The media content category

indicates the nature of the content of the program 102. It consists of three
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hierarchical level categories. For example, a program 102 might have the
media content level categories of (1) sport, (2) football, and (3) Arsenal. In
the case of an Electronic Program Guide (EPG), the two higher-level fields

' can be compatible with category fields defined in the Digital Video

Broadcasting Standard (DVB). Category fields are defined as strings. .

Optionally, a unique ID can be added to the string definition.

(d) Description 220: The description 220 describes the program 102 in

a textual form and is defined as a string. This field is optional for the

‘recommendation engine but useful for the users 116.

(e) People 212: People 212 identify the stars or other persons of
interest in the program 102. One individual is defined by a people category
and by name. Examples of people category are: actor, producer, presenter,
famous, etc. People categories and people names are designed as strings.

Optionally, a uriiqué ID can be added to the string definition.

(f) Keywords 214: Keywords 214 describe the program 102 by a list
of keywords. Each keyword represents the content of one part of the program
102. These keywords can be interpreted without the category fields. For

examplé, a keyword might be the “Louvre” in the context of the category

~ “documentary, travel, France”. Optionally, a unique ID can be added to the 7

string definition of the keyword.

(g) Parental rating 216: Parental rating 216 identifies restrictions

_ Aregarding who cén access the associated program 102. For example, the

rating might be “users older than 13”. Classification can be by age or based_

upon content such as violence, language, nudity and/or sex. Parental control

10
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attributes are defined as strings. Optionally, a unique ID can be added to the

string definition.

User profiles are built on explicit and implicit data 134, 136 collected
by the profiling server 126. Explicit data 136 is data that are produced by a
direct interaction with the user 116. Each user 116 can indicate using a rating
scale his preferences on or his reaction to a specific program 102 or a ‘
program category or people or keywords. All the user ratings using the rating
scale are collected by the profiling server 126 and are stored in the users
profile database 130. When a user 116 purchases a prograﬁ 102 or makes a
remind action on a program, these actions are also stored in the user's profile .
database 130. Implicit data 134 is data that is monitored by Athe terminal 108
and sent to the prbﬁling server 126. This data 134 is also stored in fhé user's
profile database 130. Ifnplicit data 134 gives information on the viewing -
habits of the user 116, such as which programs 102 he has watched or used,

and the time of day the program was viewed.
The user profile database 130 is structured as follows:

(a) Basic data: When users buy or log on to the terminal 108? he must
idéntify himself. The profiling server 126 collects this information. Examples

of this information are: nickname, age, zip code, gender, income, etc.

(b) History data: This data contains all the exp'licit-and implicit data
134 and 136 collected.

() Processed data: This data contains information that is generated by
the profiling server 126. For example, this includes program '

recommendations data generated for each user.

11
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- (d) Aggregated data: This data contains data that are extracted and

aggregated based on a user profile 138. In this aggregated data, reference to

an individual user 116 is lost._

Referring now to FIGs. 2 and 3, a submeéthod 300 is described that
acquires explicit data 136 by collecting the user's tastes by means of a fating
proce'ss. In a first step 302, the terminal 108 (shown in FIG 2) receives
program metadata 104 and stores the data lOcaliy. In a second step 304, the

metadata is displayed when necessary or requested. In a third step -306,

‘following the display of the metadata 104, the user can select a field 214 of a
- displayed program 200, assign a grade 206 for that field 214 and validate this

rating using a validate button such as that on a remote control or touch
screen. In a fourth step 308, the rating 206 is saved locally on the terminal
108. In a fifth stép 310, the rating is. sent to the profiling server 126
asynchro’nous]y._Ade]ay can be added before the transmission of the
profiling server 126 in order to facilitate the management of the load of the
server. When the delay is set to zero, optionally, the profiling server 126 can
activate the recommendation engine 132 and immediately returns program
recommendations 204 generated from the new rating. Fields 222 that can be
réted areﬁ the ﬁetadata 104 available for each program 200 such as title,
categories, people, keywords, etc. The same rating process also apblies to

purchases and reminder requests acquisition.

Referring now to FIG. 4, a submethod 400 is described for

. acquisition of imblicit data 134 on a terminal 108. In a first step 402, a time-

counter is initialized and the system is waiting a user action. In a second step

404, the user changes a channel. In a third step 406, an evaluation of the

12



WO 01/15449 B . PCT/1B00/01131

15

20

25

manner in which channels are changed (the “channel zapping”) is performed.
This evaluation determines the time spent on the previoﬁs channel. In a
fourth step 408, the duration between zapping is evaluated. In a fifth step
410, if the duration between zapping is greater than the limit, zapping
information is accepted and is saved localiy 120. In a sixth step 412, the
method collects a predefined (configurable) number of channel
changes/zappings on the terminal 108. In a seventh step 414, vtl'le method -
sends this inforﬁuatibn to the profiling server 126 asynchronously. To use
irﬁplicit data 134, the recommendation engine 132 does not orﬂy need to
know zapping information but also how long a user has watched a program
200. This in'formatior')‘ can be built from the zapping information and from
the program sched_uie on the server side 106. However, this additiénal

information can also be built up in the terminal 108. -

Réferring now to FIG. 5, this last option has the advantage of reducing
the load of the server 106. The initial steps 502, 504, 506 of this submethod
500 are the same as that of FIG. 4 and this submethod works in pargllel with
the main method shown in FIG. 4. After the channel zapping evaluation 506,
an evaluation stei) 508 is added which evaluates the programs 200 \X{atched.

This evaluation step 508 determines how long the current program 200 of the

- previous channel has been watched by the user. In a time check step 510, if

the prdgram 200 is terminated, the time the program was watched is
evaluated to determine whether it exceeds the predetermined limit (whiéh is
conﬁgurable). If so,'in a saving step 512, the program-watﬁhed infdrmation is
stored locally on the terminal 108. In a collection step 514, the méthod
returns to the first step 502 until the number of program 200 watched'reaches

a maximuin. In a subsequent step 516, afier having collected a predefined -

13
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(configurable) number of watched program information on the terminal 108,

the information is sent to the profiling server 126 asynchronously.

. Profiling System

Referring now to FIG. 6, a block dlagram of the preferred
embodrment of the proﬁlmg server 126 is described. The profiling server 126
includes a core p]atform system 602 that synchranzes all the subsystems

(132,604,606) of the profiling server 126. First, a pro_gramlagent rsy’stem 604

receives program metadata 104 from the content management system 122,

- parses the program metadata 104, converts the program metadata into an -

internal format as described earlier, and stores the new program metadata in
the program metadata database 128. Only the program agent system 604 has
to be adapted when a different content management system 122 is connected
to the proﬁhng server 126. In a matter similar to the program agent system

604, a user agent system 606 is the gateway between the user terminal 120

and the users profile database 130. The user agent system 606 receives

explicit and implicit data 136 and 134 respective]j from the user terminal
120. It identifies, validates and then_ stores the data in the user profile

database 130. If the terminal 120 requests immediate program

* recommendations built on the newly received data, the user agent system 606

sends the request to the core platform system 602 that activates the

recommendation engine 132. The recommendation engine 132 returns the
program recommendatnon list to the core platform system 602 that sends the
recommendations to the terminal 120 through the user agent system 606. The

core platform systern 606 controls and manages program and user agent sys-

14
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tems 604 and 606, respectively, as well as the recommendation engine 132.

The profiling system 126 has been designed as a flexible architecture. .

Recommendations Engine

Referring now to FIG. 7, a block diagram of the recomineﬁdation )
engine 132 is shown. The engine 132 has two working modes. In a first
working mode, called a low priority batch mode, the recommendation engine
132 bﬁilds new prégram recommendations for each user when the core
platfdrm system 602 informs it that the new program metadata 104 has been
added to the program metadata database 128. Depending on the size of the .
user's profile database 130, the update of each user can take a -long time. A
second mode with a high priority allows the profiling system 600 fo respond :
faster to a request of a user. In this mode, the profiling server 126 Bringé
instant gratification of the user by giving him program recommendations
related to the new rating he has sent to the proﬁling server 126. By .
evaluating one user at a time, the recommendation engine 132 can easily be
adapted to multi-processors and multi-servers architecture with hash coding -

techniques on users.

In a first substep 702, the recommendation engine 132 selects the user
it wishes to treat. In a second substep 704, once the user is selected, the '
recommendation en gine 132 reads the user profile stored iﬁ the usefs profile
database 130. Then the recommendation engine 132 activates différent'
filtering engines 706, 708 and 710 with that profile. The recommendation

engine 132 supports multiple algorithms and can aggregate the result of the -

15
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different filtering engines 706, 708 and 710 to a single list of program
recommendations. In a third substep 720, the user profile in the user profile

database 130 is updated. In order to accomplish this, the wei ghting

- coefficients 712, 714 and 716 are added to each respective program recom-

mendation of each filtering engine 706, 708 and 710. Coefficients 712,714
and 716 differ depending on the filtering engine 706, 708 or 710 to which
they apply and also depending on the program content category because a
filtering engine can be better adapte_d‘ to one content category than another
content category. For example, the collaborative ﬁlteﬁng engine 708 gives

better results with the movie content category than with the sport content

~ category.

The coefficients 712, 714 and 716 can be tuned manually. They can
also evolve dynamically by using a feedback adaptive algorithm well adapted
to heuristic al gonthms The recommendation engine 132 adapts the:
coefficients 712, 714, and 716 by using _for all users either an evaluation of
the difference between the recommendation gradeand the grade the user has
given to that program or an evaluation of the difference between the
recommendation grade and the duration the program 200 has been watched

by the user. By default, the recommendation.engine 132 uses two

- complementary filtering al gorithms: content filtering and collaborative

filtering. The content filtering engine 706 generates recommendations

separately for each user while the collaborative ﬁltering engine 708 finds

correlation between the user tastes. The collaboratlve ﬁltermg requires

' bootstrap to start to generate recommendatlons while the content filtering

does not. The content of the filtering engine 706 can generate program

recommendations as soon as at least one rating has been made by the user

16
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116. Of course, if only a few ratings are given, the customization of the

programming recommendations is low.

One solution consists of providing a default profile when the user .
profile is first created. This default profile can be built on the basic data
mentioned under the heading “Program Metadata and User Proﬁles”,

available on the user 116 and on aggregated data such as the best or the most

- rated programs by other users. Another more interesting solution is to leave -

the choice to the user 116 to choose, as a default profile, the profile of a
famous person he likes. Collaborative filtering has proven useful for movie,
book, music or doqumcntaries. Content filtering has powerful availability
with news, sport, people, and all strongly categorized items. AIn the TV con-
text it also fits for periodic programs 102. The collaborative ﬁlteri_ng engine |
708 requires more intensive CPU resources than the 6ptimized'content .
filtering engine 706, the collaborative filtering engine 708 can only be ased
for a subset of all the programs 102 (e.g. movies, documentaries, music).
These two algorithms respectively have proved to be well adépted to item_
recommendation and are complementary. Nevertheless, the recommendation
engine 132 can eésily integrate another filtering engine such as a more

general social filtering engine 710. Each filtering engine 706, 708, 710 has

- access to fhe program metadata database 128 with the explicit and implicit

data 136 and 134.

FIG. 8 describes the internal architecture of the content filtering
engine 706, custom developed according to the needs of the present
invention. The engine 706 is optimized for structured and categorized

metadata. When the content filtering engine 706 is started, program metadata
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104 with a right va]i'dity period are selected in a selection step 810 and

indexed in an indexing step 812 for each prograim field such as “title”,

% &

“people”, “content category”, and “keyword” used by the engine. From the

user profile already loaded 704, the engine 7706 separates information on user

tastes 802, user purchases 804, user reminder requests 806 and use
monitoring information 808. There is no technical limitation to the number of
subjects for possible characterization or categorization -other user

information can be used by the engine 706. Each information category 702,

704, 706 and 708 gbes through a tuned matching engine for tastes 814 for

purchases 816 for reminder requests 818 and for monitoring 820. Each

‘ matching engine 814, 816, 818 and 820 uses the same algorithm based on

- static matching rules and non-linear distance estimation between program

metadata 104 and user profile fields (defined in user profiles section) but
with different rules and distance estimation coefficients for each matching
engine. Rules and distance estimation coefficients are based on heuﬁstics
built on the knowledge acquired through development, study, and
experimentation.'Use of matching rules allows the purveyor to find a balance
betwee’n'search (Indexes) and knowledge (Rules), the two main approaches

of Al. Details on rule-based algorithm can be found in Charles Forgy, “The

- Rete Algorithm: A Fast Algorithm for the Many Pattern / Many Object

Pattern Matching Problem™, 1979, PhD thesis, Carnegie-Mellon University,
the content of which is incorporatcd herein by reference. Due to the indexing

techniques (read access in O(1)) used on program metadata 104, the content

. ﬁlteringengine 706 is very. fast and can Supporf a large number of users 116.

The bottleneck is on database access and not on the engine 706. Structured

program metadata 104 is key to guaranteeing the sétisfaction of program

18
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recommendations 204 and to guaranteeing a fast content filtering engine 706.
Programs suggested by the matching éngines 814, 816, 818 and 820 are then
weighted ﬁsing a wéight coefficient 822, 824, 826 and 828 respectively and
aggregated in a list of program recommendations. A first level 830 A
aggregates program recommendations built from the user behavior (pur-
chase, remind, monitoring) and a second level 832 aggregates these
recommendations with the recommendations built in the taste inatching '
engine 814. The matching engines (814, 816, 818 and 820) take into accounf
at-what time the program 200 has been watched, reminded and/o; purchased.
For example, some users 116 watch movies in the evening and news in the
mommg while others watch news in the evening. The recommendatlon
engine 132 tries to follow this time pattern when it generates the program -
recommendations. The content ﬁltermg engine 706 generates as output a pro-
gram r_ecbmmendation list 906 with a grading 920 on the programs of fhe list
918. '

User Terminal

Now refetfring to FIG. 9, the data flow of the termiﬁal 120 is shown.
The tcrr_ninal 120 is a device that displays prbgrams 102 and program
metadata 104 to a user 116, collects and sends explicit and imf;licit dﬁta 136
and 134, respectively, on users to the profiling server 126. A user 116 |
interacts with the profiling server 126 through the terminal 120 that displays

its personal recommendations 204.

Now referring to FIG. 10, a real case of the process of i 1nteract10n with

the user 116 is shown. The terminal 120 displays a program descrlptlon panel

19
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902. with information on one program on top of another. Metadata 104 is

displayed, including the program title 908, the content category 910 and a list

of people 912. The rating panel 904 applied on the selected item 914 (“Peter

" Barton” in this example) and the user 116 can change the grade of the

explicit rating 916. Program recommendations available for the current user
116 are displayed in the recommendation panel 906. Each program
recommendation is represented by 1ts title 918 and its grade 920, in this case,

one to five stars. Different processes of interaction can also be used. For

_ example, the program recommendations 906 can be displayed in a portal, on

menus or be received by e-mail. -

Multiple variations and modifications are possible in the embodiments
of the invention described here. Although certain illustrative-embodimentsvof
the invention have been shown and described here, a wide range of
modifications, chahges, and substitutions is contemplated in the foregoing
disclosure. In some instances, some features of the present invention may be
employed without a corresponding use of the other features. Accordingly, it
is appropriate that the foregoing description be construed broadly and
understood as being given by way of illustration and example only, the spirit

and scope of the invention being limited only by the appended claims.
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What is claimed is:

1. A system for generating program recommendations for a plurality of users
based on program metadata and user profiles, the system comprising a

central profiling server unit, the unit comprising:

(a) means for importing prbgram metadata frorr; a prograrri metadata
source; ‘ |
(b) means for storing the program metadata into a program metadata

~ database; | o
(c) means for collecting explicit and/or implicit information on program
metadata from user interaction therewith; '
(d) means for storing the explicit and/or implicit information into a user
proﬁlé database; | _ o
(e) fneans for building program recommendations for users based on
program metadata and-user profiles, through use of a plurality of filtering
engines for evaluating user profiles Wilh‘ a sc‘hedule of available
programs; -
(f) means for gathering and weighting the program recommendations in
order to generate a list of program recommendations per ﬁser; and

() means for transmitting a list of program recommendations for users to

user terminals for display.

2. The system of claim 1, further comprising means for storing said list of

program recommendations in a user profile database.
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3. The system of claim 1, wherein the means for importing program metadata

from a content management system and the means for storing the program

“metadata into a program metadata database are comprised in a program agent

system.

4. The system of claim 1, wherein the means for collecting explicit and/or
implicit information on program metadata and users, the means for storing

the explicit and/or implicit information into a user profile database, and the

‘means for transmitting a list of program recommendations for users to user

- terminals are comprised in a user agent system.

5. The system of claim 1, wherein the means for building program
recommendations, the means for gathering and weighting the built program
recommendations,.and the means for storing said list of program
recommendations m a user profile database are comprised in a

recommendation engine.

6. The system of claim 1, wherein the program metadata source is a content

management system.

- 7. The system of claim 1, further comprising a terminal device having:

(a) means for receiving‘ program metadata and user program

recommendations;
(b) means for displaying the progfarn metadata and user program
. recommendations; and 4
(c) means for collecting and sending éxplicit and/or implicit information

on program metadata and users to the central profiling server.
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8. The system of clalm 7, further comprising means for storing the program

metadata and user program recommendations for later access.

9. A computerized method encoded on a computerized medium, the method
providing program recommendations to a user based on program metadata

and user profile and comprising the steps of :

(a) accessing a server-éid'e program metadata database:
(b) presenting the program metadata on a user terminal for user selection
and rating;
(é) collecting '_explicit and/or implicit information on prograrrl metadata
| and the user;
(d) creating at least one user profile based on collected user explicit
and/or implicit information; A
(e) comparing the program metadata with the user profile for bu1ldmg
program recommendations using (i) a recommendation engine supporting a
plurahty of filtering engines at the same time, generating a program
recommendation list associated with each filtering engine and the user; (ii) a
gathering and weighting engine, applicd to the filtering engines output, for
generating a list of program recommendations per user;
(f) transmitting the list of program recommendations to the user terminal,;

and

(g) presenting the list of program recommendations to the user.

10. The method of claim 9, further comprising the step of storing on the

server side the list of program recommendations.
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11. The method of claim 9, further comprising the step of :

(a) receiving on terminal-side program metadata and user program
rccommendations; »

(b) displaying on terminal-side the program metadata and user program
recommendations; and |

(c) collecting and sending'from terminél explicit and/or implicit
information on program metadata and ﬁs_ers to the central profiling

server.

12. The method of claim 9, wherein filtering engines include a content
filtering engine using indexing techniques on program metadata and
matching engines based on static matching rules and non-linear distance

estimation between program metadata and the user profile.
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